Theorem (M. Levin).
For every connected CW complex K there is a simply connected CW complex K + obtained from K by attaching cells of dimension 2 and 3 such that the inclusion K → K + induces isomorphisms of homology groups in dimension > 1.
Proof. We attached 2-cells to K to obtain a simply connected complex K ′ . Let p :
is the wedge of spheres, the homoptopy group π 2 (K ′ /K) is free as well as its subgroup
Then we attach 3-cells to K ′ along the maps φ j to obtain K + . Note that H 3 (K + , K ′ ) = ⊕ J Z and in view of the Hurewicz isomorphism the through homomorphism
Note that the above composition p * ∂ is the connecting homomorphism d in the homology exact sequence of the triple (
Then the exact sequence of the triple and the obvious equality H 3 (K ′ , K) = 0 imply that H 3 (K + , K) = 0. Since H i (K + , K) = 0 for i > 3 by dimensional reasons, the homology exact sequence of the pair (K + , K)
is an isomorphism for i ≥ 3 and is a monomorphism for i = 2. Also the exact sequence of the triple (K + , K ′ , K) implies that the inclusion homomorphism i :
and the fact that i ′ is surjective for 2-dimensional homology imply that j 
